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Objective. To examine the relationship between admissions, objective structured clinical examination
(OSCE), and advanced pharmacy practice experience (APPE) scores.
Methods. Admissions, OSCE, and APPE scores were collected for students who graduated from the
doctor of pharmacy (PharmD) program in spring of 2012 and spring of 2013 (n5289). Pearson
correlation was used to examine relationships between variables, and independent t test was used to
compare mean scores between groups.
Results. All relationships among admissions data (undergraduate grade point average, composite
PCAT scores, and interview scores) and OSCE and APPE scores were weak, with the strongest
association found between the final OSCE and ambulatory care APPEs. Students with low scores on
the final OSCE performed lower than others on the acute care, ambulatory care, and community
APPEs.
Conclusion. This study highlights the complexities of assessing student development of noncognitive
professional skills over the course of a curriculum.
Keywords: admissions, objective structured clinical examination, advanced pharmacy practice experiences,
assessment, student development
INTRODUCTION
Understanding and evaluating student development
throughout a health professions curriculum is a complex
undertaking.1Growingdemands for transparency, evidence-
based quality improvement, and data-informed decision
making from accreditors, stakeholders, and other constit-
uents highlight the need to rethink approaches to assessing
student development and aligning assessment strategies to
demonstrate achievement of desired programmatic out-
comes.2 As curricular reform efforts proceed at an increas-
ing number of pharmacy colleges and schools, attention
may need to be given to the design and implementation of
evidence-based assessment strategies that span admission
to graduation and beyond.3-5 This approach is particularly
important as the role of pharmacy expands within the rap-
idly changing health care system, pointing to the need to
develop and foster critical interpersonal and interprofes-
sional skills in student pharmacists.6
While somepharmacy education studies have focused
on the longitudinal assessment of cognitive measures of
student learning,7 challenges associated with measuring
and predicting noncognitive or professional skill de-
velopment (eg, adaptability, collaboration, and moral
reasoning) over time remain. During the admissions pro-
cess, pharmacy schools generally seek to admit applicants
who are academically prepared for the curriculum and
possess personal characteristics identified as valuable
for practicing pharmacists. However, a growing body of
literature demonstrates the challenges associated with
predicting an applicant’s future performance.8-10 Previ-
ous studies suggest that prepharmacy academic indica-
tors, such as undergraduate grade point average (uGPA)
and Pharmacy College Admission Test (PCAT) scores
can be predictive of performance in didactic coursework.
However, the strength of these relationships tends to de-
crease for each subsequent year of the program.11,12
When examining the predictive validity of uGPA and
standardized admissions tests in medicine, researchers
have noted mixed findings and subsequently highlighted
the importance of strengthening admissions models to
better select students who will be successful in a clinical
setting.13,14 Further, the relationship between admissions
interviews designed to assess relevant skills (such as em-
pathy, teamwork, and communication), and clinical per-
formance in pharmacy remains unclear.
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Future clinical performance may be best predicted
by OSCE scores.15,16 These examinations are standard-
ized patient interactions designed to assess student
competence in various clinical knowledge and skills
necessary for success in advanced practice experiences
and future practice. In medical education, for example,
Peskun et al reported correlations between clerkship per-
formance and second-year OSCE scores.16 Similarly,
Meszaros et al reported a significant relationship be-
tween APPE performance and a 3-tiered evaluation that
included OSCEs.15
The development of professional knowledge and
skills that include both content or cognitive knowledge
and noncognitive or professional attributes is critical for
the profession, particularly as the role of pharmacists con-
tinues to expand. To date, little research in pharmacy
education examines metrics designed to assess noncogni-
tive or professional attributes, in addition to content
knowledge. Specifically, the relationship between admis-
sions, OSCEs, and clinical performance remains unclear.
The purpose of this study was to examine the association
between admissions scores, OSCE performance, and
APPE grades. This study extends the literature as one of
the first to examine admissions parameters and OSCEs as
indicators of student pharmacists’ APPE performance.
METHODS
Admissions data, OSCE scores, and final evalua-
tion scores from all APPEs were collected from students
who graduated from the PharmD program at the UNC
Eshelman School of Pharmacy in spring 2012 and spring
2013. Studentswho did not graduate 4 years from the time
of enrollment were excluded from the study. For the 2012
and 2013 classes, the 4-year professional program re-
quired 6 semesters of coursework in the classroom and
11months of pharmacy practice experiences consisting of
2 introductory pharmacy practice experiences and 9
APPEs.
Collected admissions data included uGPA, PCAT
composite scores, and composite interview scores. As
a part of the application process, the classes of 2012 and
2013 were interviewed by 2 faculty interviewers using
a structured interview method. The interview form con-
sisted of 7 questions, each designed to assess a distinct
attribute, such as integrity, communication skills, and
understanding of the profession. Although the 2 faculty
members interviewed a candidate together, they were re-
quired to independently score the candidate on a scale of 1
(lowest) to 4 (highest) for each question. For this study,
interview scores were converted to a percentage based on
the number of points awarded by the 2 interviewers di-
vided by total possible points.
Scores from OSCEs included a single score for each
OSCE completed during 3 consecutive semesters: fall of
the second year (P2); spring of P2; and fall of the third
year (P3). The OSCEs were administered as end-
of-semester examinations in the Pharmaceutical Care
Lab course sequence. Student OSCE performance was
assessed by standardized patients using 2 instruments:
(1) a case-specific clinical checklist designed to assess
pharmacy topic competency; and (2) a relationship and
communication (R1C) instrument designed to assess em-
pathic communication. Clinical checklists consisted of 8
to12 items that were each scored on a scale of 0 to 2, with
0 indicating “did not attempt;” 1 indicating “incorrect;”
and 2 indicating “correct.” The instrument was adapted
from the Accreditation Council for Graduate Medical
Education competencies for interpersonal and communi-
cation skills and professionalism and consisted of 8
items scored on a 5-point Likert scale, (15poor and
55excellent).17 Standardized patients were recruited
and trained by the Schools of Medicine and Pharmacy
from a pool used throughout the year in OSCEs for mul-
tiple health professions programs. Final OSCE scores
were converted to a percentage based on the number of
points awarded by the standardized patients divided by
total possible points.
In the fourth year (P4) of the curriculum, students
were assigned to a region of the state where they com-
pleted the majority of their APPEs. Regional directors
assigned students to 9 APPEs based on student requests
and preceptor availabilities. Every student was assigned
to the required APPEs of acute care, ambulatory care,
community pharmacy, and hospital pharmacy in any
order. Each APPE lasted one month, during which pre-
ceptors provided a midpoint evaluation and a final eval-
uation. All evaluations were completed using an online
evaluation form via RxPreceptor (RxInsider, West War-
wick, RI), which provides a final numeric score represent-
ing total points awarded by the preceptor out of a possible
100 points. This numeric score was then converted to
a “pass, fail, honors” designation.
For this study, APPE final evaluation scores were
collected and categorized according to the 4 basic types
of APPEs: acute care, clinical specialty, ambulatory, and
community pharmacy. The final evaluation score re-
ceived for the first occurrence of each of the 4 types of
APPEs was used for each student. In addition, the first
clinical APPE grade, regardless of APPE type, was ana-
lyzed as this was believed to provide a chronologically
consistent measure across all students. The first APPE
score was for the first APPE of 9 and, for some of the
students, was also one of the 4 required APPEs. In those
cases, the score for the APPE was entered into both
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categories to analyze. This study was deemed exempt
from full review by the Institutional Review Board of
the University of North Carolina at Chapel Hill.
All data analyses were conducted using SPSSv22
(IBM, Armonk, NY). Pearson correlation (rp) was used
to examine the relationship between variables of interest.
Correlations between 60.20 were considered negligible
and correlations between 0.21 and 0.29 or between -0.21
and -0.29 were considered weak. This study examined
correlations between: (a) the 3 admission variables and
overall OSCE scores, followed by additional examination
of correlations between admission variables and OSCE
subscores (ie, communication, counseling, history tak-
ing); (b) OSCE scores and APPE scores; and (c) admis-
sions variables andAPPE scores. Independent t tests were
used to compare mean scores among groups. Continuous
data are represented as mean (standard deviation, SD).
Significance was established at a50.05 for all analyses.
RESULTS
Two-hundred eighty-nine students were included in
the study. Ninety (31%) students were male and 109
(69%) were white. The mean uGPA for this sample was
3.5 (0.3),meanPCATcomposite scorewas 83.9 (9.9), and
mean interview score was 68.2 (10.2). Table 1 details the
demographic characteristics and average scores for the
study sample.
Table 2 details the correlations between APPE,
admission, and OSCE scores. When examining the rela-
tionship between admission variables and OSCE per-
formance, significant correlations were found between
uGPA and fall P2 OSCE (rp50.19), uGPA and fall P3
OSCE (rp50.15), and interview score and spring P2
OSCE (rp50.15). Additional analyses of associations be-
tween admission variables and OSCE subscores found
negligible and insignificant correlations (rp,0.2). When
examining the relationship between admission variables
and APPE performance, PCAT composite score was the
only variable demonstrating a significant relationship
with APPEs (rp50.14 for the ambulatory care APPE
and rp50.15 for the clinical specialty APPE). EachOSCE
was significantly correlated with at least one APPE type,
with the strongest correlation found between fall P3
OSCE and ambulatory care APPE scores (rp50.25).
To better understand the relationship betweenOSCE
and APPE performance, the mean APPE performance of
students with low OSCE scores on the OSCE closest to
APPEs (fall P3 OSCE) was compared with the mean
APPE performance of the remaining students. A student



















uGPA 0.19** 0.05 0.15** 0.09 0.07 -0.03 0.01 0.02
PCAT Composite Score 0.01 0.06 0.02 0.02 0.14* 0.15** 0.06 0.07
Interview 0.06 0.15** 0.04 0.05 0.03 0.03 0.08 0.04
OSCE, Fall P2 1.00 0.21** 0.13* 0.13* 0.14* 0.13* 0.13* 0.11
OSCE, Spring P2 0.21** 1.00 0.10 0.12* 0.08 0.00 0.08 0.17*
OSCE, Fall P3 0.13* 0.10 1.00 0.12* 0.25** 0.13* 0.07 0.07
*p,0.05; **p,0.01
OSCE5objective structured clinical examination; APPE5advanced pharmacy practice experience; P25second year; P35third year
Table 1. Study Sample Demographic Characteristics and
Average Scores











Admissions, OSCE, and APPE Scores Mean (SD)
Undergraduate GPA 3.5 (0.3)
PCAT Composite Score 83.9 (9.9)
Interview Score 68.2 (10.2)
OSCE, fall PY2 84.4 (7.6)
OSCE, spring PY2 82.9 (8.2)
OSCE, fall PY3 84.7 (7.4)
Acute Care APPE 90.5 (5.4)
Ambulatory Care APPE 91.1 (4.7)
Clinical Specialty APPE 91.9 (5.1)
Community APPE 95.1 (4.3)
First APPE 92.9 (5.0)
GPA5grade point average; PCAT5Pharmacy College Admission
Test; OSCE5objective structured clinical examination
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was categorized as low performing if the fall P3 final
OSCE score was more than one SD below the mean
(n544). As seen in Table 3, mean APPE scores for low
OSCE performers were lower than those for the rest of the
cohort. Significant differences between low OSCE per-
formers and the rest of the study sample were seen for the
acute care (p50.006), ambulatory care (p50.001), and
community (p50.046) APPEs.
DISCUSSION
Understanding the development of cognitive and
noncognitive skills across the course of a pharmacy cur-
riculum is critical to preparing student pharmacists for
success in the workplace. Curricular reform and transfor-
mation efforts provide opportunities to design and imple-
ment valid, reliable, and effective approaches to assessing
student development longitudinally.18,19 By evaluating
current practices, evidence can be generated to inform
decision making and approaches to assessing student de-
velopment as curricula undergo change.
This study provided insight into key aspects of student
learning assessment that can inform thinking and shape
future practices. Namely, the study found that identifying
students with low OSCE scores immediately prior to
APPEs could help identify specific types of APPEs that
may challenge those students. In addition, while some sig-
nificant associations were found, all correlation analyses
revealed weak to negligible relationships between admis-
sions interviews, OSCE scores, and APPE performance,
suggesting the need to rethink the alignment of these as-
sessments. Although this study was limited to a single in-
stitution, it demonstrated a process that others can follow to
examine the strengths and weaknesses of their assessment
strategies, including admissions, OSCEs, APPEs, and
benchmarking.
By strengthening assessment strategies and leverag-
ing data with transformational potential, pharmacy educa-
tors can discover needs, improve student development,
customize educational programs, and innovate new
educational models. Coupled with demands for more
reliable and valid assessments from stakeholders, the liter-
ature reflects an emergent interest in issues associated with
the identification and assessment of noncognitive skills con-
sidered necessary for success in contemporary health care
environments.1,2,6,20 The 2010-2011 Academic Affairs
Standing Committee of the American Association of
Colleges of Pharmacy (AACP) recently identified self-
efficacy, self-assessment, entrepreneurship, leadership,
and advocacy as traits essential for graduates to function
in the emerging “learning health-care system.” 20 As
described in recommendation 7 by the 2011-2012AACP
Argus Commission, “Colleges and schools of pharmacy
should identify the most effective validated assessments
of inquisitiveness, critical thinking, and professionalism
to include as part of their assessment plans, for use as
both admissions assessments and as measurement of
curricular outcomes.”6
The current study complements a growing body of
research that highlights the complexities of effectively
assessing the development of noncognitive skills. Namely,
the findings support research that specifically demonstrates
the limited predictive utility of admissions scores and
OSCEgrades for clinical performance.13,14,21,22 For exam-
ple, admissions research suggests that standard or struc-
tured interviews are poor predictors of future clinical
performance.12,13 A number of psychological tests, includ-
ing tests of empathy and emotional intelligence, are also
studied in health professions admissions and shown to be
unreliable in predicting future clinical competencies.7,23
Similarly, tools designed to assess clinically relevant com-
petencies, such as the Health Professions Admission Test
and Health Sciences Reasoning Test, tend to be weakly
correlated with OSCEs and/or clinical practice experience
performance.8,24,25
During the admissions process, schools should con-
sider more reliable and effective practices for assessing
noncognitive and professional skills considered vital to
success as a practitioner.22,26-28 Although several stud-
ies have reported correlations between grades in the di-
dactic curriculum of pharmacy schools with uGPA and
PCAT scores,11,29,30 strategies for predicting a student’s
potential to be successful in clinical settings warrant
further attention and development. The multiple mini-
interview (MMI), for example, is a recently developed
approach to the admissions interview that overcomes
limitations associated with the standard or structured
interview.31 Research suggests that the MMI is the best
predictor of OSCE and clerkship performance.27 For
these reasons, in the fall of 2013, the MMI was imple-
mented in the UNC Eshelman School of Pharmacy ad-
missions process.32
Table 3. Comparison of APPE Scores for Low Fall P3 OSCE





p valueRotation Type Mean (SD) Mean (SD)
Acute Care 88.5 (6.8) 90.9 (5.0) 0.01
Ambulatory Care 88.9 (4.8) 91.5 (4.5) 0.00
Clinical Specialty 91.4 (5.5) 91.9 (5.0) 0.51
Community 93.9 (4.9) 95.4 (4.2) 0.05
First Rotation 91.2 (6.2) 93.0 (4.8) 0.40
APPE5advanced pharmacy practice experience; OSCE5objective
structured clinical examination; P35third year
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In addition to improving admissions strategies,
aligning admissions with OSCE and APPE assessments
could provide a more accurate representation of student
pharmacist development throughout a curriculum. At the
time of this study, OSCEs at the school were aligned with
content learned in the didactic curriculumand specifically
designed to assess empathy, communication, and rela-
tionship building; however, efforts had not been made
to specifically align OSCE assessments with admissions
or APPEs. Although OSCEs measure different constructs
than examinations,33,34 aligning these measures from ad-
mission to graduation could provide insight to students
and facultymembers concerning persistent student needs.
As noted by the National Institute for Learning Outcomes
Assessment, assessment fosterswider improvementwhen
representatives from across the educational community
are engaged in its design and implementation, with fac-
ulty members playing an important role.35
Issues associated with data quality can further limit
the ability to identify meaningful relationships between
assessments across time. Context specificity, rater bias,
and instrument differences, among other things, can
challenge the reliability and usefulness of assessment out-
comes. One reason for weak correlations between clinical
performance and admission data or OSCE scores, for ex-
ample, could be the lack of meaningful differentiation
among scores. As seen in this study, averageAPPE scores
were relatively high with low variance. Even students
who were low performers on the fall P3 OSCE performed
well on all APPE types, with no more than a 2-point
separation between the 2 groups on average. Reasons
for this may include lack of precision of the APPE eval-
uation instrument or rater-leniency associated with pre-
ceptor grading. Since preceptors often cite improving
evaluation skills as an area that theywould like to develop
further,36 a preceptor development program may reduce
rater biaswhile instilling confidence and courage to better
assess students. Further, aligning instruments across the
curriculum and conducting more rigorous psychometric
analyses on those instruments alsomay help improve data
quality.
Despite these challenges to measurement of noncog-
nitive and professional skill development, a significant
difference was found between high and low OSCE per-
formers on acute care, ambulatory care, and community
APPEs. This finding has implications for the pharmacy
academy, as it indicates OSCEs may help differentiate
student preparedness for specific types of pharmacy prac-
tice experiences. Ambulatory care APPEs, for example,
often have greater emphasis on skills such as patient coun-
seling than do acute care APPEs, yet more therapeu-
tic decision-making than do community APPEs, which
may make ambulatory care APPEs more predictable by
the skills tested in the respective OSCE. Perhaps students
who struggle on other APPEs, such as acute care, would
be better identified by an OSCE that is specifically
designed to test the skills and knowledge required for
success on those types of practice experiences.
This study provides insight into the predictive valid-
ity of admission and OSCE scores. However, there are
several limitations. First, the single institution sample
limits generalizability of results. Admission, OSCE, and
APPE outcomes are all likely to vary as a function of the
organization, the instruments, and the raters. In addition,
the framework for this study looks beyond the value of
assessment at a single point in time. Although the pre-
dictive validity of the assessments examined in this study
may be limited, these data can still demonstrate student
development at various points in the curriculum. This
type of feedback helps students identify areas of strength
and weakness as they work to fulfill the requirements of
a curriculum. Weak associations between admission,
OSCE, and APPE scores do not mean the data failed to
provide useful feedback to facultymembers, students, and
staff over the course of the curriculum.
Despite these limitations, the study provided timely
results for informing the school’s curriculum transfor-
mation efforts and, specifically, rethinking its approach
to designing and implementing strategies for assessing
student development of core competencies over time.17
To inform these strategies, future studies could focus on:
(1) evaluating the school’s new admissions model and
examining the psychometric properties of the MMI;
(2) understanding how to facilitate the design and imple-
mentation of a longitudinal assessment of student learn-
ing plan that effectively captures the development of key
noncognitive skills from admission to graduation;
(3) more rigorously assessing APPE performance and
identifying best practices for preceptor development of
evaluation skills; (4) and ongoing evaluation of utility of
assessment practices.
CONCLUSION
Rethinking assessment with a systems approach and
engaging faculty members in the collection, analysis, and
dissemination of reliable and valid data is important to
improving student learning and the training of future
health professions leaders. In general, results from this
study found an absence ofmoderate to strong associations
between admission variables, OSCE scores, and APPE
grades. However, students who struggled on the final
OSCE scored lower on specific types of APPEs. This
study highlights the complexities of assessing student de-
velopment of noncognitive or professional skills over the
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course of a curriculum. Subsequent studies should focus
on improving strategies for noncognitive assessment and
aligning these strategies longitudinally.
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